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(72) »?g# >?a-i? • s^jt-f • fcJ5^ 

7;* >J • :*/\-r • 44131 - -f > 

7^>^>X • If— H • K^-f ^ • 
6554 

(74)f$SA #a± JEtft (*9«) 



MtJCKftK 

(54) BgW©**] tftt-f >??>h 



(57) m$j] 

mm] wmiztoxmziimmzR&i**, mmizm 
**** > > h *m&-t i, zt*Bmt-fz 0 

<&o ^W^vUj(±«^OS»l5*-S-tfo 0 0- 

4 5 0 0 ^ tvXD&ZZmLs «4WO)Kv\irf-iJv» 
T100-4 5 0 0 ??D >«>**rtrt-ifet*-r4 0 fl. 




[» i ] w-mm. m 1 ^uR^m 2 osgas*^ 

wrfs -> i ;u k ti , frie^m®^ b$tm-rz> sufiUKo * v 

#&85t±, 1 0 0-4 5 0 0 5 i>n £;fru 
■z>&i>$&Ofc^£jZj3^X 100-4 5 0 0 5^0 ><0 

wtzw-mmn, %tfm.^WLnx$L&x£z>w&.<oii*m 

< tt^KMKiE^-C* «K 150-20005?n> 
OSS$SU f 2 0 0- 1 5 0 0 5 * n U 
^>*^llJ±-CB»1-4e»* I l 00~-45005*n> 

s 1 etto««i>r > 7*9 > h o 

*»K 10 0~ 1 0 0 0 5^D>©g^fu 4 0 0- 

4 5 00 5^DVOS§itU 150-20005? 

100-4500 5 ?n>oiyy'-x 7 y«SiJt 

ho 

[»«S4] *»oi»ie&* , ;j:, 5- -3 0- <or> 
iimt-r&m*9i 1 B*o*r*-r > h 0 

5 > ho 

tiimx-mmm^uzw^Lxa *) , 
1-4 llftg 1 iB^o^tt^f > y 5 > h 0 

t t 1-4 3 te«owi-r > 7*9 > h o 

** t r A£**#it e> KX i t ^«f® t Th£ 3 

ie«cofl i a^>7'7> ho 

7*5 > ho 
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Ml 1] «ttttK«0LfcttlB*5>UjHt, 

£^-<&B*Kl OfBffcO^'f >7*5> ho 

rv»4 £ t iWRtt'4i*a 1 Bttowt* > 7*7 > 

ho 

ti-*»*fll|S*0»*>f >7*5> ho 

Ifflf*a 1 4 ] Btria-Y > -7*5 > h i±, -tK^r-at- 

tLT ^ t t f^W*^ 1 IBiRO^a^ > 7*7 

> ho 

t *««t-r«Br*si E*«5»iiw >7*5> ho 

1 6 ] ^Iffi, m 1 <0«S5Sc>*^ 2 CO^gP* 

1 0 0-4 5 0 0 $^n><7>iS5£, *«ffo 
^^^liSfT-l 0 0-4 5 0 0 5 ^n>co*-i-ft^^rL, 

> h 0 

1 0 0- 1 0 0 0 5 ^ a >coitS, 4 0 0-4 5 0 
0 05?n>coft£, 1 5 0 — 2 0 0 0 5i>n>cojg5?$r 

7*5 > ho 

[tt*«l 8] **3BO«rBe«|±flU©g-e«rv»^* 

ffeO^tt-i' >7*5> ho 

t*4MRi:1-4l||*ai 6 8Btto*fflH'>7'?>h. 
[0 0 0 1] 

[0002] 
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I 

(3 

3 

[0003] n-frssifutt, m'%m±i:m®mtT^z> 

f 4 * ^lt(disc material) £3U|S£L, #£f*-r 
llfii'frO'f-tffcK-g-U <toT2o«9^f-[ff|±^lH/^c 
r- 14, H^-O^^?!^^ < 4 £ J: 9 K L T £ 7t 0 
489,308-^J*ffl#K(4, #)t^#*5U-(bone slurry) 

9,307-t; ^5,263,953-^; f&5, 458, 638-S§-; £15,026,373 
[0 0 0 4 J 

l»W**»ftLJ:d tf*K«l *#&?l£;fr-f £;^> ; 
llJa ^ tt^t£*L£^S:iifci4S|c'>, itt^o^^vy^v 20 

h O&BSHtt* aSI5 (pi I lar)*«*e»tt»JSffi(cS * 
(texturing) |gaWt::rt<btf»T£><5o #^4* 

It'f >fy> Hi, -ecoi: ? ^SM^§i6^*tv>^i6, 

[0 0 0 5] 

9>H4, ^Bffifcf^oB»fcB2 0SM5fc*;frLrt: 
f^l6ttlc®yi*4-ffix.4„ T»C->iA'l4. -tofl. 
«1B*»e)^tti1-4«ft«0*5?lH (thread) fctfu * 
0*-^llJI±tt»Ott**#^rv»4 0 #*ig&t4, l o 0 

Ki$v»T 100-45005^n VOfc^fijftS *^r-j- 

SiHJiE L, v^&Hre 14 4 v»ffiyj jftfE v a. ;uco^M^ 
[0 0 0 6] 

[%HO%jfi«)£jBt] HI 1 (i, *$M3fcJ:4*M|fc4' >7 
7 V hOjEffi0t?** o 0 2 14, El<9 2-2i8lKi&o 

<7>g8B¥®0T-;&* o 0 4*4, B 3 04 - 4*fci&ofc 
WBBT*4. 0 5(4, H3OXH02U«>!t;tfcOJ&Bo 
¥M0-Cifc4 o 0 614, BI5 06-6«fci&ofc»rBB 50 
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T*4o HI 7 14, 9JO%ifeO&3*^-*-Bl6l3K-*-&K 

0 811, BU<^teoS$?£jjrf0 7KS-*- 
4»f®0-t*;fe4 8 0 911, glJO5^i6<0^]g*^i-ll4 t 

1218 K«-f4»f®0T-*4 o Him, BiJo^jfeojgjgj 

**i-h 7 ica-r^.»f®iaT*-&„ 01 214, box* 

08«tStHl 1 KB-faiSfWH-e**,, Ell 3 14, 

^05 u«i--5^sia-c**o 01 4<4, m^tko^ 
mi7ji-rm5izmi-z¥Mmx**>z> 0 01 514, bo* 
i^ii^stai 4u«ii-*¥iBia-c*4. 01 6 

(1, SijO^Jfctf>Jggs£jjr*-|gi 5(CiR-r43pM0-r$ ) 
4. 01 711, SUOSteit«>JBJBl*3ttHl 5 

01 814, sao^jfeo^St^-TBi 7U 

«ti.¥iaf*5 0 01 9(4, sa<r>mm<ommi^ir 

l5tI14t:itS¥jliif*4o 02 014, SIJO* 
M<r>Mm*7f;-tmi 9 tcai-4¥®0T**4 o 0 2 1 
14, SU(O^<O^?:^-t0 2 0 t-«1-4¥ffi0r-* 
4„ 02 2(4, BOftJfcO&BfcarfBl 9K«-r*sjE 

®0-e*4 o 02 3i4, mnnn<ojm*7F+m2 2^ 

«t^¥HI-C*S„ 02 4(1, m&tiz\t.7<t><Dm 

<7)3mv>w*m<o3?-mmT'3bz> 0 025(1, mio^y-y 
9> Y^wonm<owm<ommmx^z> 0 02 6ii, 0 

[0007] aioHK*i-n-»«;R**aEi-7t 

46{-[WJ — ^-f-^ffl $*V4 0 0 1 RX/m 2 Sr#Hg-t4 
1 O40f LTV>* ; Z<D&m-< >7"5> b 1 0 (4, # 

4 l < i4 m $c<r>i§> *) izmmmz&j: * 8 wmimi&t* 

14 1 >f Vfgft ») 1 2 OLU^*>o^^viJj(4®ttttW 
-?*4o ^^UJ12(4, JHftO*ttT>f ^^5>H 0 

^SPl 5**, ^v ? LUW(Cfflx.«b^4 0 fiF4 t<(4, ^431 
^tc^r;^<— 5fi(t* ? abl), -?-<0#SP(4j® 

11^ *3&K»=i-*«*>»Jtc J F'5»Ki-*i4:*^g* 0 -e 
3 2 t, — o«>*-?iljO!Ett2lB3 2 fc**spfflBrt=J: •> 

SM?tu4o BJte^vLUw^spi 4^, H^te-f >7"7 

> h<7>-*<O^gB(C07^LTv^o i<0-f>7*7>H 

oi4, 0is.u f 02(c0^-r4«t9{;, ^20; 
te'f>7'7>n4, 0i(c0^-r4 4 9tc, ^tto^ 

^7>H 0^Rfa«->^;uoKf®i4, SMoi, 
ICSf 4 L < l4R^-e^>4 0 0 2 5 fiSti 4 0 (CfiR 
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5 

-f-i) <fc 9 (c $ titgRfo J: 9 K) A^Sr^Wcifc 

h 1 oii, mra»-f 4*»%nsi ojf»7 tsoi 

h £31 Waited i^-l" > Mi^KR 

««>+'fr2r[6M::*|»**rU «ME*5>Ull 2fJI<0«<0 

[0 0 0 8] SaoiTlc, tft-f>^5^Hi, ^ 

£jl 2- 1 8 mm. S?|!i20-2 8 mm<0* vlU^Ji 

#(cage material) SrftgUcfto ^ > }• 

Lt<>Iv> 0 Mnmffil&ftm-O?? > V 1 0F*}(c(4, 
»1 OftS^-v >s*l 6, »2cortgB^^>/-f l 8, If 
8^2 0, 2 4, 2 6 Sr«ATV»4 0 ?L2 2**»Y> 

K (#TOffl#OF*9${C-£-£ *t*#B#8H&5,489,307-3- 

&?U*i£fSx.P>;ar*> &v> 0 mrffi^viJji 2(4«ifc<o 

(4. * vllj 1 2 oi 19 ^. vUj 1 2 <0^-caSP 

aTOtfibfiTu*. e»**2>LUl 2C0'>4< ti>7 5 
%, 50%, 2 5%<0««-K«»t4it t-CS*. 

[0 0 0 9] El 3 XtfH 4 £#P.8-t £ £ . 6 y 

*5>Ulli$»l 5tc± l)J»m$ftrv»* 0 0 3X^04 

T?* •) , 6 (iRft^H® 2 8 t Ri*<7>±«&«® 3 

Ot^tLtV'S,, 04tc^$ft*J:^{c, ttSB601ffl 
®2 8iir>^-* -7 hSftrfct), L<(4i o - 

-2 0' r-£>£7>y-#y hAA-A^Ltv^ 0 
[0 0 10] 05X^0 6 4r#BHi"-5i:, ^gpi 5^r- 
&^S®3 2^e > MUJLT>/^EgA^^Eg^^$*L 
fcft*&©tt»3 4 *«*4MO*ttO«SR*H«LT 
&&S&3 4(4. iff L< (4ffl® 3 6 £f££ 4It 
^TA»10- -2 0* <OAC-CK.XnT>y-*v Y 

tTv^„ frffi^S® 3 2 14, ii^(4^9 OO^n 
'v&SM 6 14, &&S®4 0*<b®fflU -tS&S®4 4 
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4 2^j£$rt.rv>£ 0 

[0 0 1 1] B8*#JH-*-4fc, 0 7(c*1-^,gij<o^Jfe 
OJBJH*HSLTV»*. fc*£U 0 7O#*£g&(4. io 

6frL>m&LX^Z>&&4 8, 5 0(4|Sj— cDfecor. & 
BS*iTv>& (*Sv»(42v^vHcg^tLTv^) 0 & 
ttfflW4. -€-0±lB«*«|Sft»X»iR3g-C* »> . -L8|S3t® 

5 4£*U H® 5 2 £ffc&7tii>lc, ^JEUfcid^T 
iO >r~ijy h$*LTi/»4. 0 8 lc07FLfc.fc 9 C. *f£ 

&1-&&U8, 5 0(4, *f«>^rrt»cJtL, «|6lfcs5r* 

6 o 

[0 0 12] HI 0(4, H8UjJI1-4ai<oaiR$*Lfcm 

Jfeo^gtr-&£ 0 B*0*igf$5 8, 6 0 (4±®#?,T-R3g 

<7>T<£>or. &«g«®6 2i>f)gBLt* "9, ±gPS® 
6 6 ill® 6 4 tcgrifcLnfc £ -5 \ZT > 

20 [ 0 0 1 3 ] 0 1 1 (4, 7 0 jifcfr&ai 6 8 KBMgi" 

0»J8S:^L7ttO-C**o ^ttS|5 7 0(4, SSB4 8 t 
l^-WtttSrtLTv^o 012(4. 01 HC«-f&|| 
ife<0^]K*^U/c<><ir)r** o 0("i5ViTaSB7 2 14. 
aS57 0 tm— OtOtiiif, *v|JL|7 4, 7 6I4S 

x-i>j:^) oA^o<s^co^)^,iffl®^^r-f -So 

[0014] 0 1 4 (4. 8tlOHiltOJ&]B(*;jr*-B 5 (C« 
i tz (4 7 -f > 7 8 tt±BBtt-Cft2f?BT* »> . 1 

5 ic i <o m m s ttr * v uu *jg*-t 4 <6 tc^sts 

«*t:«»w-CI4«t<«UE«S*t*J:d % 9 0' 0teL 

fcSf-eio-rtiv*, 01 514. *^s®8 i^e>® 
ili U 3H9jE L < h Ixtz&Hi&ffy&.u 8 0 r 
*±*<«l6l#UEfi$*i.4jS«r8fev>r. 014tc|S-t4 
9JO*Jfe03K®-e*4„ 01 6(4. «S!S®8 3^<bM 

affl5Kr-i:v^v^cfi^ttrv^*^^v>r. 0151: 
[0015] 017 (4. 015 (^IK-f ^SUOlOfeO^St 
ttgC8 4a, 8 4 b, 8 4 c 14. tttt^ttH Lr v»* * 

->*iU<7)«i%(c^LrAJS* J #(t'bti.rv^ 0 -eo^JS 
(4, »iL<i±45' r*4 0 AJS^#(t«btL 
rv»fttjt, o* , 9 0* , 1 8 0* im^ABtum^- 

StiX^ib^vti— 3 0* -6 0* 

50 notu mmvtn^vtii 1 2 > y 9 > n 
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oomtytmrnikKm&iz'ofLx, *v0ji4^[§]3 6 o 

JItftf\ SJE-f >7*^> hO^*) SrBl(£"f 4o HI 7 
J: 9^9 0* EHE-f&o t<F>tzib^ Wil IK 

mzfiz&o^ (^'j>#>) ««£EB3* 

^iH:SW e ?L7 1a f 7 1b#,#»15a, 1 

S«rSB?L*^hL-r#36*jSft-eS^o iWE>f > h** 

*t**zoiiT. HMRf &#>^*fcffri^I■*- 

U (frte-f >79> h**<aU«JA*tf>tL* t*u) in 
1 7 ^StLfc>f hS5**T*tc^|t&9*?> 

?L7 1 a^|SjtfCff-rt?*^-5 0 >8 4 b(4#JtS: 

«I0JR*K ?L7 l b tR^|fi](:fftt*5 9o 

8 4 cfi#Jt*fl|i}. *fc**tfc*&7 1 bfcfaltTif 

^-of^oSacEt^^ TWE?Ui#Jta*WiS*LT 
v^»ttZiU^4 0 #»i5b ( 15di4?L£* 
LT — oB£<^B$l 5 a, 15 c^LSr^TL 

ftv^fl|tfctiSj^<o3EH*<«X**-Ct 4v> 0 ceo X 

s?>*ch^lt*So Ba*w*^r. jb»i o i f 102 

0 0**±Hft"C^§*tTv^o i^O^-f > 1 0 0 f4 
Hi nztetfzyj >*c«jL*i 

Ko/:0, ifcllirE?L7 1 a, 7 1 b ^frttT-f^ 
tit^t^o *4vMi> »»10 1, 10 2f4±Fe> 

ttT*>4<, #tc«TE-f vy^v h 1 0<om*§U7 tzm 
^*tT*>4^ 0 mi 7K;^t£;f£**EB*#JHf S 
*&vMitt»oA*#. tirE^vy^vhoA*^ 



( 5 ) #KJ¥ 1 0-3 2 8 2 1 7 

Ut^ro#Sl.:ElSiLTti<, i fz~fb LTEi 

10 0 1 6] HI 8(4, 3B«l3Effi8-7*<S>ffiffiLTv^ 
#tt»8 6^ *^UlOttffirOft»^E«^?> 9 o* m 
lELTv^fcv*? ar£Bfev>T, Ell 7 &c*f &»JO*ifc 

*s»^itLT, av^vMcifcwsv^av^* < sea 
[o o i 7] itriesspii. &tu<tt. tfcii**^ 

LTv^o ioifctiu »2:a*c«rEtt«**> K>^7 
* httlXf *ikfcj: D> ifclimUBxyytRSt* 
* fctttt if fc*fl?j fcgyif & - t tc J: $ £ 0 

iO*ifcOJgSU4. @9t:§f Lt*^» 0 iOHJi, # 
a3&%»A*Sr*tffc±»*B3 0 a £*f & t 
20 V*-? ±8*13 0 a**1HH2 8 a tffi^? ki^ 

^ft^ftta^j: onatS5o i^miiia 1 3 \z&^ 

S&SM3 8 a**f jfcJ&fc, S (ft^Sfc J: fi» 
$*t^J:-5d) a»3 4<OEHPBco^jl^>?3 9**Aft?> 

3 4<D±¥fr&tyf&ztitz*zm^x^ mstm-<Di> 

30 <DX$>& 0 S<bK. «tt»*n»E*ffi^|S-&L. 

[0 0 18] #(atci5V^T. EUO^-ffiB-Bli. fiFS 
L<(4 1000^^n v-C* *9 . filTO^tffitt, fiFi L 
< (4^COS $ ^>o D-DI±1 0 0 0 ^n> ; E- 
E(4 500<^ny; G-G(4 500^^n>; j-j 

40 xmfcztL&o msK^x, x y y-jiy v*woEji 

F-F(±. »it<i45 0 0 ^^n>T*S>*9, Hot: 
*^-CJ.y^-J.yy|Boe«H-Hli. «Fib<(4 2 
5 0^D>t*4 o BI3-H6 tci5V^r. Btrieas6i± 
1 0 0 0 ^n ><Dn*W*>, m 7 ^Ttt»«i(l# 
5 0 0 ^nv-e&fK EI8^V^L1I1 0 (ci5V^r, 1@ 
*<oa«Hi|Ha*2 5 0 < ^n>-e*^, 0 ftA-ARtfm 
C-Ctt. «FiL<(4l 0" -2 0' r-*^ 0 5* -3 
0- tU^ 0 i*tfeoA**»0" T^ottJ;v> 0 * 
£^(4. «TfBaS5t4±^i: I) feT^co^^ipS^^ < X 

so i z<r>tztb^ vmipmm.\z : &4 < kz^tix^ i- 
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-30- fci^ojt** zx\ mmom$iWtfiK.mifh 

*t* 0 <fc9*?iL<i4, *se«*3J«i* ~io- r-* 

<9, £ Steffi L<I4, «rlE«#*«l- -5* X'$>Z 0 
1 5 ©«W\ 2 5 0-3 0 0 0 ?*D> 

») , J: «J 4Ji L < 14 5 0 0 - 2 0 0 0 5 * n 
0, S^K»*L<ttftl 0 0 0 5^nvr** o 

[0019] mm^m-i h <ow.mm±.<o&& 

<4, SH >75> hfc^JWK:, £ QSMtnuaifttttcB 

[0 0 2 0] frffi-f >^9> h<0;f±gGI4, H^L^rJ;-) 

1 7t(4&:ftit£-c&4 0 01 4-01 s^fc^-r, mm 

QUitzliy -< ifi&i 00~1 0 00^n>f 
S?#4 0 0- 4 5 0 0 ^0>f^fiMi?) 
-hS&SB£;#1-4 0 4:>)$P£L<I4, tfrlE*j6*2 0 0~ 
9 5 0 5^n>f*l), ?<b(:ifiL<l±3 0 0-9 0 
0?^n 0 , jjfcffi L< 14 400-8255* 

a *K L<»45 0 0-7 5 0 5 *o>f 

*>4 0 itS**2 5 0 5 ?n>ri,tt, ££200-2 
50^n>T'iot{), iitl 5 0-3 0 0 5^D> 
^^>tUv>. £ L< 14, flMEftSa*, 5 00 

-3 0 0 0 5 *o>-e*l9, £ ?> L < (4 6 0 0 - 

2 0 0 0 5 *o>--e£>»K MKfcfi L< (4 7 0 0- 1 7 
505?n>til), i L< (4 1000-150 

0 5*a>-e&4 o (frie«$i4friei|S4:i) fe±§ <, 

#4 L<(4ipS02-l Oft, SfeKfiFt L< liM0 2~ 
6 ft. Hfc»*L< 14(110 2 -4ftT-;fc4„ ) ; & L-€- 

?-cfcv>fc<bii\ d^«bcoasei4, Blr^L^iTtcHirie 

feifcltrnffit. ± 5%0$gBrt-£'&*), ±10%. ± 
20%, ±30%. ±40%, ±5 0%tt-5,rttf 

Ho 

[0 0 2 1] TfiffittBC.OiSS (4, fti L < 14 1 0 0 - 4 
5 0 0 5 * a >T'& 19, «fcty£FiL<f4 1 00 — 2 50 
>T* 0 > $ h L<I4 1 50-2000 

5 *o SKfiF* L< 14 2 0 0-1 5 0 0 5? 

d >T** *) , ^iJ»4 L< 14 400-12005*0 > 
SfcKjif* l< 14 5 0 0- 1 0 0 0 5 *nvc 
2>*K &4v>J4ft5 0 0 5 *a>25>jfti o 0 0 5 * o> 
T-&4 0 «e&0OKtt. «F4L< 14 100-4500 
^ D >. il)ffiL<l±1 0 0-3 0 0 0 5?n^ 
3 <b tcjtff L<l4 1 50-20005*o>, lEKfiPt 
L<J4 200-15005*0 >, fcfcjf $ L < 14 2 5 
0-10005*0 >X&Z> 0 -ttco&Utfm 8 IZ&x,* 
T t H v'llj±t;:£>4 t £ £ tcfcHT , jftfEx. y >r- 
y y WOEfttt, »iL<lilOO-3 0 0 0 5^n 
>T'*0, 4:1) ifSL< 14 100-20005*0 >, 
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. 70 

£"bl~$jff L<I41 3 0-1 0 0 0 5*d>t-&>), II 
K£f£L<»41 6 0-8 0 0 5*ov?&l), &:fe£F-£ 
L<(42 0 0-6 0 0 5*o>-e&l), i | 9$fiL<l4 
2 5 0- 5 0 0 5 *o>T-*4 o ^-ttSBOSfcifS©^ 

Oifl, fi^?>ttSBU*fLTi4-?-?>g$) J4, »4 L< 
14 1 0 0-4 5 0 0 5*D>T-&I?, «fcl?#iL<l4l 
5 0-2 5 0 0 5 *o § "bt-fcfi L< 14 2 0 

0- 1 5 0 0 5 *n >tiJo 
;o [0 0 2 21 Hi, BB2 0, H2 it=fi»t*J:-5tc, W 

.x y ->* — jr. 

y v^<0^ail4, &4<W4 1 00 — 45005*o>f 

£ £ L < (4 1 0 0 - 2 0 0 0 5 *o>-e£> 
*) , £ <b K$f £ L< (4 250-10005*0 >-f& 
•K i*:f42 5 0 5 *oy, i ^14 5 0 0 5 * o £ 
fclil 0 0 0 5 *o VT*4o 01 4 -HI 8t;i3(t-S. 

itlifOx? v'-xy vlQSMIti, 1 0 0-4 5 0 0 
5*o>-e*l9. »tL< 14 100-25005* 
n>"C*l9, S^tcfiFS L<<42 5 0- 1 0 0 0 5*o 
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